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1. DESCRIPTION

Tha

-

EG70045 is a - large-capacity graphic module  which

consista of a high-contrast, wide apgle~of-view 1/100 duty
mitltiplexed S5TN LCD and CMOS LSIs for LCD driving.

The EG7004S can be display a character 80 columns x 25 rows
or 640 horizontal dots x 200 vertical dots, full graphic.

1.1 Featuras

{1}
(2}

(3)
(&)

(&)
(7)

‘l' . (8)

CMOS LSIs specifically designed to drive LCDs
Large-capacity graphies type c¢apable af displaying
numerics, alphabetics, special characters, graphs,
charts, and patterns

4 bits parallel chip enable methad for data transfer
STN LCD |
Positive display

Refrective type

1/100 duty multiprexing drive

Colors Display dots —-- violst

Background =—=w- gray
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2. MECHANICAL SPRCIFICATIONS

——— .ty v —— ——

H Item

i Dot matrix f-”
{ Overall dimensions
! (L x W x D)

i Viewing area
V(L x W)

——————— o i

i Active area
Pl % W)

Y R P i o e e e A A

(L x W)

B i e e e e

e e o et e e e e

Specificatians

T o e e e e St et W GO W GO T W D A By ol o e e

€40 x 200 (dots)

290 x 154 x 11.5 (Max)
(mm
266 x 118 " (ma)

— - - -

249.56 x 107.856 (mm)

i

H

0.39 x 0.5%4 ‘ (mm) !

----- e gl Vg :
0.3 x 0.50 (=m)i

Approx 480 (g) !

FRGE.S/Z7
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{Note 1] Format "1.2" indicates the firat dot {colunn)
the second dot (row).

[Note 2] If data is entered ip the block enclosed by
dotted lines (201-dot to 20B-dot), it will
not be displayed.

The previousf/display dot mep shows the entry order of
deta in terms of dots on the LCD,

Display date is sequentially entered in DO-03 on a 4
bitl“basis, from left to right, beginning with location
"1l.1",

The display consists of two parts: the upper display
(640 x 104 dots) and the lawer displey (840 x 85 dots).
Entry proceeds in the upper displasy from 1.1 - 1.4, 1.5
- 1.8, ... to 1.640 on & 4 dots (bits) basis.

Then gsucceeding data enters in the lower display,
proceeding from 1.641 to 1.1280, This completes the
input of data on the first line (common), followed by
entry on the second line, the third lipe,

Correspo e of Data Input T ¢ Dot Numbers i

Data Input !

Terminal ! Dots {(Rew} on Display
Do ! dot 4, dot 8 ..... dot 1276, dot 1280
rl i dot 3, dot 7 ..... dot 1275, det 1279
D2 i dot 2, dot 6 ..... det 1274, daot 1278
D3 : dot 1, dot 5 YRR dﬂt 1273, dﬂt 1277

Input data DO-D3 correspond te display dots (row) as
shown above. The first input data corresponds te dots
4-1, and the last input data to dots 1280-1277.

5.3 Data IYnput Mathod

This module uses "Chip Enable Trazsmission Syater” to
reduce iis power consumption. Data is inputted directly
into LCD drivers (chips) op a echip basis. If the n—th
chip in anable state bacomas 1]l of data, the XECL
transmits "enable” to the (m+l)th chip allowing
subsequent data to ba entered in the (p+l)th chip.

"Chip enable" is transmitted at the trailing edge of the
XECL. One  X-driver (chip) c¢anm output a segment
equivalent to 64 dots. Therefore, 16 pulses of XSCL
are required to input 64 bits of data te each driver.

Supplying a total of 104 lines with data (one line
consisting of 1280 dots, equivalent to 20 chips) causes
the viewing area of displey to become full of data.
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7.2.1 Timing Chart of X(Column) Driver and Y(Row) Driver
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7.2.2 Enable Transition Timing

n-th X driver - (o4 1)th X driver
[¥ote] = —
Enable Eln rB = EOn Eln+l B — E0n+l
F/F RIF
XECL

18 clocks | 16 clocks

R LI M- UL (L

XECL J—- (_ | (_

n-th X driver

(EOn) ]
, Enable

state

{n+1)th X driver
(EOn+1)

‘ Enable L——

state

[Note]  Within the wadule, LP ia ccanected to EIl of the first chip.
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7.2.3 Relation of Iaput data/Output latch data
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FR ———————-4 '
]
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"\ 1y
Input data 001 4 § B foafl0| 12|34
LY
A \ N N b A} L A » A b H N b
* A i b} ] v LY 1Y 1 ] ‘ \
i v ' ] ) \ v ' '
1) L » \ Y L) LR} 1) \
A} A A Y s » \ L] 3 ) N
) LI \ AY L} 13 ) Y \‘l \\ \\ A
A Al Al \ﬂr \ , , A
LY Y
Qutput latch 89 f100 3 5 97 188 [98 100 | 1) 2 3
data 3y
P &

Date] "1, 2, ---, 89, 100 "indicate rov nuabers.
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7.2.4 Timing Chart of Input Signals
RowMa 93 100 1 2 3 4 5 6 7 8 § cenee- --97 88 991003 2 3
DIN L - e ceaen [ L
.f'/
FR ——] o L
5 .
'
yvseeJL L nnnn....._nnninn.
i
]
[} .
Lp .I'Lﬂ_ﬂ_fl_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ__lUL_ﬂ_Ul_fL
Enlarsed T
FR o— i
s s
_— ~
YSCL— Y| I
| : E
LP m : m
xmmmmmmm‘w
]
: :
: .
v — W =~ (2) e} e 234 (1) -
Do~pz {15 fisf1]z2]3 || 2|” A
Row | datg 71— fa = /=
; Rov 2 data Rav 3 data
]
XECL ' y iR 3 Yo [

[Note 1] "(1) to (N)" of DO-D3 indicate driver chip numbers.

(N=20)

[Note 2] Inthe display, DO to D3 are located from right to

left,
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POW

LY AND CONTRAST ADJUS

(1) Power Supply

LCD
soduia

VoD
v ss

VLCD

TO EAI PURCHRASE FrA:

f.

Ll
|
~~
(=]
-
Nt

1 VDh-7LCD

(-1mv)

VDD-VLCD= LCD driving veltage

31702

|

Display contrast of an LCD module depends on the voltage
the VDD and VvLCD.

epplied between
contrast

Optimum

can be obtained by adjusting the VLCD

to set & proper LCD driving veltage (VDD-VLCD).

The

display
valtage

LCD driving voltege must be adjusted to accommodate

for changes in viewing angle, ambient temtersture and/or
supply voltage which affect display contrast.

Tke

effective

approximately -4V ta ~-17V.

(2) Typical Power Supply Circuitry

a)Non-regulated type

range of supply voltage (VLC

D) is

(+5Y)
VoD
LCD T C1))
aodale vss
" 1+ L
V12D rwjlgi
(=i77)
VR : Variable resistor for contrast adjustment
The varisble resistor (VR) is uwaad to adjust display
contrast. The current flewing im the medule depends on

the contents of display;
level of

sohe

contrast.

change in VLCD

14

& currept varistion will cause
veltage ‘apd display

az/
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m

b}Regulated type

VoD — vour
LCD L ;liud Voltage
sodule vss . GND ; regulator
' -L ariable
VLCD -vour 4

DC ragulated voltages :
YOUT~GND=5Y
YOUT-{~-VOUT) =8V ~22V
Power is supplied by the voltage regulator. With this
nethed, display contrast stays stable even if the
contents of diaplay change.

Display contrest can be adjusted by changing the -VOUT
voltage of the veltege regulator,

15
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9. OPTICAL CHARACTERISZICS
§.1 LCD Driving Conditions

.2

Electrn—og;iggl Chaructgrigticl

T T L Y Lt A ko e o

[

- —

TO EAT PURCHRSLE

. (Ta=25%)

Duty i Biss |
--------- R s
1/100 ¢ 179

: ! Temper~! Stapdard ! ! Re~ !
Prameter: Syambol! aturg jrmremmeswsmwem=! Init ! marks!
: ! (°C)i Min! Typ! Max! iNote 1:
--------- :-~—---—:-*---—--i--~~5~---€---—§——-—~~!-—-4—-:
Driving ! Vop | 0 i{15.8,16.3:16.8; V !Note 4:
voltage ! e L R R T TP oy G H :
H ! 25 114,8115.3!15,.7! H
VDD-VLCD! R s Einaid Rl SR ! :
H ! 50 :13.4:13.814.2; ! :
Response! tr : 0 i =1 350! 500! ms Note 2
time ! | ——— |} ] ——— H !
! ! 25 o~ 1 120! 180! ; '
P R el | H | D :
. 4 4 H 0 i =~} 980:11100: v L
: | = ————- (mmm—| e | —— H !
! H 23 o= 1 800: 400! H
--------- 1--*~---:-~--~---:-***:--—-3*-——;---—~-:-~‘———:
Frame | fF ! : b ooT0l ! Hz !
frequency: H . ! ! : ! !
----- *'--:--*‘--—f-*-—---*=-~——:——--!-w-—:—wvr--:——-~~-?
P8yl H H 385! ~ 7 - H H
| —— = H H H H H ! :
¢ eY2 H i 200 - ¢ = ! !
| =————— ! 25 - : ! iDegree i Note 3:
HE - & P30 -~ = H :
| ——— H p ! H ' H H
T 8Xz ¢ 300 -3 - ! !
- H H ! ettt e e Eu——
Contraat| K { 25 { B.5) 7.8 -~ 'Note 4!
Freme frequency is defined as !ﬁllbw::

Conmon side supply valtage
peak—to-peak/2 = 1 period

18
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¥% ( Vop vs., Temperature Curves >

Vop (V)
17.0 415.8
16,3
zs.o-ﬁs.s
15.0 -
" .2 VepQlax)
4T 13.8 Vop(Typ)
13'04— 13.4 VH'PGJB)
\J .
T : —t——t ' r—>T (C)
0 10 x B 40 50

{Note 1] Optical Measuring BEquipment

Bquipment : Capnon LC-38 brightness meter
Halogen lamp used as light source

Conditions : Spot for brightness measurement
Spot frem light scurce

Anogle ; @
L : Light source
P.M: Light receiver af
brightndsa meter
Fig, 1 '
= - —— —
[ L P.X
e [
! Noas e !
( Sids viev
——J

Top view I

Thermostatic Oven

- - - ——

17
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(Note 2] Defirmition of response time and maasuring conditions

Fig,

2

| '” [

I

-
-V Nat-select time

R == J

Selact tine - Nopeselact time
Ceatrast
y
.} A o by
L (1
/ 10%
. Tize
w@1£e4 ' ot
. Parameter Conditiegs

Ambient temperiture

. e e - o r — ——— . ik ol o o

Driving vcltage

e

e e e

0 °c, 25 %

S U A i Al T e S oy —

16,3V , 15.3 ¢ ;

5 ——
]
POV — : s iy P e = . S
' 70 Hz

18
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[Note 3] Definition of viewing angle

Fig, 3~1

P
om ),

W

o L

pd

L

/ —/
7
//

(-

/7

Viewing direction

Fig. 83-2

/E I/::///r RICHT
e
Rty o

ﬁlﬁaglnacmwa};;
comtrast ratia 1 ;2 J

30 [!Eaa-sﬂhﬂ
'+ RIGHT

Viewing dirsction

Definition :

Viewing area which gats contrqag ratio 1

: 2, when

operated by Vop (Typical) at 25% ,

19
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[Note 4] Definition of contrast ratioe

o Fig. 4 N
. ~Brightness curve of sslected segment
- // .
' Brightress curve of pon-gelected segment
Bri;htuesJ
(44)

‘ .
Yop Driving voltage
Definition ;

Contrast ratic = (Brightness ia OFF state) /
{(Brightness in ON stete) = bsa

E Parameter f Conditions ' .
® g'ZQEZZEZ'ZZ;;ZEIZZZZ‘}'""“'EE'BE"'“”'}
| Driving voliage C sy :
\ Viewing angle R T




A 88 (%) 11:22 FROM EPSON hi{hvA4Ir1+"s" TO EAL PURCHASE PRGE.Z4.

10. HANDLING PRECAUTIONS

(1}

(2)

(3

The LCD panel of EPSON LCP modules consjats of twa thin
glaas pltets with polarizers (with UV cut filters) which
easily get damaged. Extreme care should be used when
handling the %;iplny panal,

When cleaning the display surface, use soft cloth (e.g.,
gauze) with a solvent (recommended below) and wipe
lightly.

- isopropyl alcahel
~ ethyl sleohel
- trichlorsotriflarcethane

Do not wipe the diaplay surface with dry or hard
materials that will damage the polariger surface.

Do not use the Tollowing sclvents:
- wWater

- ketone

-~ aromatics

The LCD modules use CMOS LSI drivers, 26 we recommend
that you:

a)connect any unused input terminal to VDD or 1231
t)do not input any sigrals before power is turned on;

and

c)ground your body, work/asaeubl} ereas, and assembly

equipment to protect agrinst static electricity.

(4) Modules employ LCD elements, and must be treated as

(8)

such, Avoid irtense shock and falls from a height.

To prevent modules from degradation, do not operate or
store then exposed direct to sunshinpe or high
texperature/humidity, :

2l
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OPERATIONAL PRECAUTIONS

(1

(2)

(3)

=

If the LCD panel is driven on DO, the electrochemical.
reaction withio it causes e rapid reduction in display
performance. The duty 50%+1X of the PR aignal must
always be gbgdrved.

Follow the power on/off sequence shown in Fig. 1 to
pravant a latch-up or DC operation of the LCD module.

No LCD module must exceed the ahsolute meximum ratings.
If & module is operated with aay value excseding
absoluyte maximum ratings, its performance will
detericrate and may no longer restore to norme..

In designing a syste» using LOD modules, wutmost care
should be taken of ambient temperature, input voltage
signal fluctuetions, supply voltage fluctuations, ete.

Lt : :
Y N
[

v o VD o
n -
LD driving vol tage > QUITFF Q
Vs (m-vim) v s gomtrel,
l v E
Negative : %ﬁf 3 CsW R |
,g&m LC-DC ™ N ! :
?upp y | convertes °?,"’W\« YLD % N ERS :
WL VR VEE ; ‘
VEE(-13V) ® | e “
Fig, 2 Typical Power Supply Connection Filg, 3 Typlcal W Circuit
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{Note 1) The VLCD on/off operation shown in Fig., 1 indicates
the awiching operation of Fig. 2.

[Note 2] Turning off the 8W (Fig. 2) will open the VLGD
terminal. Thersfore, the LCD driveng voltage (VDD-
VLCD) will-become zero 100ms(Max.) later.

[Note 3] A typical civeuit for the 8W portion of Fig. 2 1is
g§iven in Fig. 3 for reference.

23
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